The endocrine system of human pregnancy involves hormonal and metabolic changes that result from physiological alterations at the boundary between mother and fetus. Initially, the ovaries, and then later, the placenta, are the main producers of pregnancy-related hormones that are essential in creating and maintaining the correct conditions required for a successful pregnancy. Progesterone and estrogen have a great role, receptors for these hormones have been found on gastrointestinal cells, which suggest that the gastrointestinal tract is designed to sense and react to them. The altered levels of these hormones changes normal physiological functions of gastrointestinal tract and leads to morning sickness (nausea and vomiting), acid reflux, heartburn, indigestion, abdominal bloating, diarrhea and constipation. The goal of treatment is to improve symptoms while minimizing risks to mother and fetus. To attain this, a multimodal approach tailored to each individual is usually needed. Treatment modalities range from simple dietary modifications to drug therapy and total parental nutrition.
Pregnancy is supposed to be one of the happiest times of a woman's life. In general female life cycle is associated with a number of hormonal milestones include: menarche, pregnancy, contraceptive use, menopause, and the use of replacement sex hormones. Menarche marks the onset of menses and cyclic changes in hormone levels. Pregnancy is associated with rising non cyclic levels of sex hormones, and menopause with declining non cyclic levels. Hormonal contraceptive use during the reproductive years and hormone replacement in menopause are therapeutic hormonal interventions that alter the levels and cycling of sex hormones [1] . At the same time hormonal and physiologic changes during pregnancy are unique for pregnant women. The endocrine system of human pregnancy involves hormonal and metabolic changes that result from physiological alterations at the boundary between mother and fetus [2] . The correct balance of hormones is essential for a successful pregnancy. Initially, the ovaries, and then later, the placenta, are the main producers of pregnancy-related hormones that are essential in creating and maintaining the correct conditions required for a successful pregnancy. Progesterone and estrogen have a great role along with other hormones like human chorionic gonadotropin (HCG), human placental lactogen (HPL), prolactin, corticotrophin-releasing hormone, oxytocin, relaxin, inhibin, cortisol and aldosterone [2, 3] . Gastrointestinal symptoms are extremely common during pregnancy. Increased levels of hormones contribute to symptoms such as nausea, vomiting, heartburn, acid reflux, abdominal bloating and constipation.
The goal of treatment is to improve symptoms while minimizing risks to mother and fetus. To attain this, a multimodal approach tailored to each individual is usually needed. Treatment modalities range from simple dietary modifications to drug therapy and total parental nutrition. Severity of symptoms and maternal weight loss are useful in determining the aggressiveness of treatment.
1) Nausea and Vomiting in pregnancy (NVP)
It is estimated that 70-80% of pregnant women experience NVP [4] . NVP is found more often in Western countries and urban populations and is rare among Africans, Native Americans, Eskimos, and most Asian populations [5] . Most of the women will experience nausea and vomiting during the first trimester than later stages of pregnancy and varies in severity from mild to hyperemesis gravidarum [6] [7] [8] . Unfortunately, it isn't clear what causes nausea and vomiting. Various explanations have been put forward but the most implicated factor is human chorionic gonadotropin (HCG), lack of vitamin B6 and disturbances in gastric motility have a greater role in the pathophysiology of nausea and vomiting. Higher urinary hCG [5] and serum HCG levels have also been found in women with NVP compared to those who are asymptomatic [9] . Estrogen is another suggested cause with the presence of a female fetus reported to increase the likelihood of severe nausea and vomiting during pregnancy [10] . Progesterone in combination with estrogen may also have a role in NVP. Progesterone decreases smooth muscle contractility and may alter gastric emptying and lead to increased nausea and vomiting [11] . In some instance several other factors also contribute to NVP including placental prostaglandin E2 (PGE2) [12] , pregnancy-associated alterations to the vestibular system, taste and olfaction, and behavioral and psychological aspects [7, 13] .
When limited to the gastrointestinal tract, gastric dysrhythmia leads to stomach dysfunction and nausea in pregnancy [7, 14] . Gastric dysrhythmias are probably caused by increased levels of female sex hormones, but raised levels of vasopressin might also have a role [7, 8] . Moreover, increased release of nitric oxide and down regulation of stimulatory G-protein expression (which stimulate muscle contraction) and up regulation of inhibitory G-protein expression have been detected in gastric and intestinal muscle preparations from pregnant animals [15] [16] [17] . These changes could explain how gastric contractility is reduced and consequently how gastric emptying is impaired. Recurrent abdominal pain can be caused by gastrointestinal dysmotility and can occur in patients with nausea and vomiting of pregnancy; however, such pain can also be a symptom of other gastrointestinal diseases (e.g. GERD, ulcers, cholecystitis, and pancreatitis) that need to be excluded as appropriate, depending on the individual patient's presenting symptoms and signs [7] .
Adverse outcomes, however, have been reported in some studies, especially when NVP is deemed severe. In a study, Zhou et al found an increased risk for low birth weight in women with severe NVP, likely due to the deleterious effects of nausea and vomiting on maternal nutrition [18] .
Treatment

A) Nonpharmacological Treatment
Reassurance and the avoidance of precipitating factors are the first therapeutic steps to be recommended in patients with mild symptoms.
Dietary measures -The diet should consist of frequent, several small meals that are high in proteins, carbohydrate, taking more liquids than solids and low in fat (fatty foods may further delay gastric emptying) throughout the day may help nausea by improving the gastric dysrhythmias associated with NVP [19] . Small volumes of salty liquids such as electrolytesreplacement sport beverages are advisable, and if the smell of hot foods is noxious, cold foods should be prepared [20] .
Emotional support -Emotional support should always be offered by a medical professional. In addition, supportive psychotherapy, behavioral therapy, and hypnotherapy may be beneficial to women with severe symptoms and/or those in whom personality characteristics, marital or family conflict play a role [21] . The goal of psychotherapy is not to delve into the psychology which may be contributing to NVP but rather to encourage, explain, reassure, and allow the patient to express stress [22] .
Acupressure/acupuncture -Acupressure of the Chinese acupuncture point P6 (Neiguan), which is found on the inside of the forearm three fingerbreadths above the wrist has been found to decrease nausea in patients with chemotherapy-induced nausea and postoperative nausea and vomiting and may be helpful in treating HG. According to the principle of chi, application of pressure to this point blocks abnormal energy slow and relives symptoms related to the pressure point [23] . Moreover, stimulation of the P6 acupuncture point, applied by finger pressure, a wristband, or the ReliefBand, a battery-operated electrical nerve stimulator worn on the wrist has recently been approved by the FDA and can also be used to stimulate the P6 site [24] . While studies regarding the benefits of acupressure have been inconclusive, some experts believe this intervention should be offered as there are no known adverse side effects [25] .
Ginger -Ginger is the single nonpharmacologic intervention recommended by the American College of Obstetrics and Gynecology [26] . Evidence also suggests that ginger (Zingiber officinale) might be an effective treatment for relieving the severity of nausea and decreasing the number of vomiting episodes in pregnancy [27] . Ginger is believed to help improve NVP by stimulating gastrointestinal tract motility and stimulating the flow of saliva, bile, and gastric secretions. One component of ginger has been shown to have similar activity as the 5-HT3 antagonist like ondansetron [28] . A trial of 70 pregnant women at 17 weeks' gestation or less treated with either 250 mg of ginger four times a day or a placebo for 4 days found that women in the treatment group had significant improvement in nausea symptoms compared with women in the placebo group (P<.001) [29] .
B) Pharmacologic Treatment
Pyridoxine (vitamin B6, FDA category A) -It is used first-line in many countries for nausea and vomiting in early pregnancy, however, there are large individual differences in its onset and action [30] . Studies have shown that pyridoxine improves mild to moderate nausea but does not significantly reduce vomiting [31] .
Antihistamines -Antihistamines indirectly affect the vestibular system, decreasing stimulation of the vomiting center.
Doxylamine (FDA category B) -Doxylamine is an H1 receptor antagonist that has been shown to be effective in the treatment of NVP. The combination of pyridoxine (vitamin B6) (pregnancy category A) and doxylamine (category B), is the only medication that is specifically labeled for the treatment of NVP by the Food and Drug Administration.
Other Antihistamines -Other H1 receptor antagonists like dimenhydrinate, diphenhydramine, meclizine, cyclizine and hydroxyzine are considered safe in pregnancy, with no human teratogenic potential. A meta-analysis of more than 24 controlled studies with more than 200,000 pregnant women found that antihistamines (H1 blockers, in particular) given during the first trimester did not increase teratogenic risk [32] . While meclizine had been previously thought to be teratogenic, studies now show it is safe to use during pregnancy [33] . Dimenhydrinate and diphenhydramine have conflicting results on safety [34] .
Trimethobenzamide -Trimethobenzamide is a pregnancy category C drug. There are 3 studies that have followed up outcomes in women who used trimethobenzamide in their first trimester for nausea and vomiting, and there was no increase in the incidence of malformations in all 3 studies [35] . There are no data regarding the use of this agent during breast-feeding.
Phenothiazines -Like antihistamines, phenothiazines like chlorpromazine, perphenazine, prochlorperazine, promethazine, trifluoperazine have also been proven safe for use in pregnancy. Prospective and retrospective cohort, case-control, and record-linkage studies of patients with exposure to various and multiple phenothiazines have failed to demonstrate an increased risk for major malformations [35] .
Metoclopramide -It is one of the most commonly prescribed medicines NVP. A Danish study identified 309 women over a 5-year period with singleton pregnancies and prescriptions for metoclopramide. As compared with 13,327 controls, there were no major differences in the risk for malformations (OR, 1.11; 95% CI, 0.6 -2.1), low birth weight (OR, 1.79; 95% CI, 0.8 -3.9), or preterm delivery (OR, 1.02; 95% CI, 0.6 -1.7) [36] . Despite its efficacy, metoclopramide use is limited by its side effect profile which includes dystonia, restlessness, and somnolence. In 2009 the FDA added a black box warning to metoclopramide due to the risk of tardive dyskinesia with chronic use. Domperidone (FDA category C) -It is a dopamine antagonist and prokinetic agent used for short-term treatment of nausea and vomiting but its usage is not been studied in NVP. However, droperidol is another dopamine antagonist bears a black box warning as it may cause QT prolongation and cardiac dysrhythmias.
Corticosteroids -Corticosteroids are pregnancy category C drugs. A case-control study of corticosteroid use during the first trimester of pregnancy noted an increased risk of oral clefts in the newborn [37] . A prospective controlled study of 311 women who received glucocorticosteroids during the first trimester did not note an increased rate of major anomalies and no cases of oral cleft were noted [38] . Overall, the use of corticosteroids poses a small risk to the developing infant and the mother needs to be informed of both the benefits and the risks of therapy.
Prednisone and Prednisolone are compatible with breast-feeding.
Ondansetron (FDA category B) -It is a 5-HT3 antagonist, is widely used for the treatment of postoperative and chemotherapy-induced nausea and vomiting and is currently one of the most commonly prescribed anti-emetics [39] . Its safety in pregnancy was determined in a recent study which showed no significant increase in the number of miscarriages, major malformations or birth weight between infants exposed to ondansetron and unexposed controls [40] .
Granisetron and Dolasetron -Granisetron and dolasetron are both pregnancy category B drugs. There have been no studies on pregnant humans exposed to these agents. However, pregnant rats and rabbits administered doses up to 146 times those used in humans have failed to demonstrate any adverse outcomes. Similarly, there are no data regarding their safety in breast-feeding.
2) Acid reflux and heartburn
Acid reflux and heartburn are the normal consequencess in pregnancy with GERD. "Heartburn" is sometimes used interchangeably with "acid reflux." Acid reflux is when stomach acid splashes up from the stomach into the esophagus and they are associated with gastrointestinal dysmotility. Gastroesophageal reflux disease (GERD) is reported in up to 80% of pregnancies [41] . The predominant etiologies are alterations in lower esophageal sphincter (LES) resting pressure and esophageal peristalsis. Generally in the first trimester of pregnancy, basal lower oesophageal sphincter (LES) pressure may not change, but is less responsive to physiological stimuli (i.e. pentagastrin, edrophonium chloride, methacholine or a protein meal) that usually increase LES pressure [42] . In the later two trimesters, LES pressure gradually falls approximately 33-50% of basal values reaching a nadir at 36 weeks of gestation and rebounds to prepregnancy values 1-4 weeks postpartum [43] . Animal and human studies find that estrogen and progesterone are the likely mediators of esophageal dysmotility in pregnancy wherein estrogen serves as a primer and progesterone causes LES relaxation. Antacids: Only limited data exist concerning the effects of antacids on the fetus with no controlled trials of efficacy. Antacids containing aluminum, calcium, and magnesium were not found to be teratogenic in animal studies and are recommended as first-line treatment of heartburn and acid reflux during pregnancy [44] , although 15-30% of magnesium and a smaller percentage of aluminium preparations are absorbed after reacting with hydrochloric acid. A recent European consensus conference recommended calcium/magnesium-based antacids for pregnant women because of their safety profile [45] . These experts found that calcium based antacids had the added benefit of increasing calcium supplementation to prevent the hypertension and pre-eclampsia associated with pregnancy. In addition, a large, randomized placebo-controlled trial found that magnesium sulphate supplementation reduces the risk of eclampsia by 50% compared with placebo, and may also reduce the risk of maternal death, with no serious short-term side-effects [46] . However, 10 adverse events were reported in 10 fetuses (three episodes of fetal distress) and others report that high-dose and prolonged use of Gaviscon compounds containing magnesium trisilicate is associated with nephrolithiasis, hypotonia, and respiratory distress in the fetus, and its use is not recommended during pregnancy [47] . Bicarbonatecontaining antacids are also not recommended owing to the risk of maternal and fetal metabolic acidosis and fluid overload.
Metoclopramide: It is FDA category B drug during pregnancy. Animal studies with doses up to 250 times the recommended human dose reveal no evidence of impaired fertility or fetal toxicity. In the Michigan Medicaid Surveillance Study, 10 (5.2%) major birth defects were reported in 992 newborns exposed to metoclopramide during the first trimester, but congenital malformations or fetal toxicity have not been reported in humans [48] .
Cisapride: It is FDA category C drug in pregnancy because of its toxicity in animals. Human reports suggest cisapride is safe during pregnancy. In a prospective, multicentre study, the outcome of 129 Canadian women who took cisapride during pregnancy between November 1996 and November 1998 were compared with a control group. Most women took cisapride during the first trimester (88%), 3% of women took it throughout their pregnancy. Investigators found no differences in rates of major or minor congenital malformations in the cisapride group compared with the matched controls [49] .
Histamine-2 receptor antagonists (H2RAs): The H2RAs are the most commonly used and safest medications for the pregnant woman who were not responding to lifestyle modification and nonabsorbable medication. Drugs like cimetidine, ranitidine, famotidine and nizatidine are FDA approved category B drugs for pregnancy. Over the last 30 years cimetidine and ranitidine have considerable use in pregnancy with an excellent safety profile. In animal studies, cimetidine has a weak antiandrogenic effect in animals, as evidenced by a reduction of the size of testes, prostate glands and seminal vesicles [50] . Ranitidine has no antiandrogenic activity in animals [51] . Neither H2RA has reports of human sexual defects in infants. In a double-blind, placebocontrolled, triple-crossover study, Larson et al. compared ranitidine once or twice daily with placebo in pregnant heartburn subjects not responding to antacids and lifestyle modification. No adverse pregnancy outcomes or drug reactions were noted. Animal studies with famotidine revealed no fetal toxicity or teratogenicity [52] . With nizatidine there is only a single case report of a woman delivering a healthy baby after taking the drug during 14-16 weeks of gestation [48] .
Proton pump inhibitors (PPIs): Proton-pump inhibitors are the most effective drug therapy for symptom control and healing of oesophagitis. The PPIs have not been as extensively used in pregnancy as the H2RAs, or is their efficacy proven in pregnancy, and the data about total safety are more limited. Proton pump inhibitors approved by Health Canada include omeprazole, pantoprazole, lansoprazole, esomeprazole, and rabeprazole. All the PPIs are categorized as class B drugs except omeprazole, which categorized as a class C drug by the FDA because of fetal toxicity. The FDA has received reports of at least 12 birth defects in pregnant women exposed to omeprazole, including anencephaly and hydroencephaly [48] . A recent metaanalysis assessed the risks of congenital fetal malformations in women using PPIs in the first trimester of pregnancy [53] . A total of 593 infants were exposed to PPIs, most (534) received omeprazole. The summary relative risk for all major malformations among any PPI exposure was 1.18 (95% CI: 0.72-1.94), a non-significant relative risk.
3) Constipation
It has been estimated that approximately 11% to 38% of pregnant women experience constipation [54] . However, the GI responses to estrogen and progesterone slows the automatic waves of muscular contractions in the intestine with increased bowel transit time and pressure from the enlarging uterus are considered major physiologic factors. Other causes include decreased maternal activity, decreased levels of motilin, increased colonic sodium and water absorption, which causes stool to dry out and increased vitamin supplementation (eg, iron and calcium) can further contribute to constipation in the pregnant population. Later in pregnancy, an enlarging uterus might slow onward movement of feces [55] . It is important to note that constipation negatively affects patients' daily lives and is second only to nausea as the most common gastrointestinal complaint in pregnancy. Treatment A) Non pharmacological Treatment: Many patients find relief from constipation with the first line measurements includes; i) Drinking plenty of water, ii) Include plenty of fiber diet, iii) Exercise regularly to keep muscles toned up. B) Pharmacological Treatment: If the pregnant women's are not getting benefit from the first line measurements, laxatives are the alternative second choice in treating constipation [56] . In general, there are insufficient data on the use of laxatives in pregnancy; however, limited studies have been performed for specific laxatives, and the safety of others can be inferred from information about their systemic absorption [57] .
Psyllium and bran, are bulk-forming agents, not absorbed or associated with increased risk of malformations [57] ; therefore, they are considered safe for long-term use during pregnancy. However, they are not always effective and might be associated with unpleasant side effects such as gas, bloating, and cramping. Docusate sodium or calcium are stool softeners has not been associated with adverse effects in pregnancy in a number of studies, and it is thus also considered safe to use [57] . There is one case report of maternal chronic use of docusate sodium throughout pregnancy, which was associated with symptomatic hypomagnesaemia in the neonate [58] . Lactulose and polyethylene glycol are osmotic laxatives, that are poorly absorbed systemically [59] . Their use has not been associated with adverse effects; however, individuals might experience side effects such as flatulence and bloating.
4) Diarrhea
Many women experience diarrhea or frequent watery bowel movements, often within a few hours of taking a meal, during various stages of pregnancy, occurring along with nausea and vomiting and food cravings or aversions. Diarrhea can occur due to certain hormonal changes, estrogen and progesterone that take place within the body during this time. There is a common misconception that diarrhea or constipation during pregnancy can cause miscarriage, but in truth, it is perfectly normal to have this symptom, especially during the earlier trimesters. Some women also report having diarrhea before labor.
One or more of the following factors may contribute to cause the problem: i) Changes in the diet to provide the fetus with all the necessary nutrients, ii) The extra water intake for keeping the body hydrated, iii) Pregnancy workouts that improve the intestinal functions and sleep patterns, iv) The iron content in prenatal vitamins, v) Food poisoning, vi) Stomach flu (caused by certain bacteria or viruses), vii) Maternal gastrointestinal conditions like inflammatory bowel disease and irritable bowel syndrome (chronic diarrhea).
Treatment
Although, it is a common symptom of pregnancy, one should not neglect constant diarrhea as it is one of the most common causes of preterm labor.
A) Non Pharmacological Treatment
Diarrhea occurring due to changes in the diet or a new pregnancy workout schedule generally subsides automatically after a couple of days. In such instances, the following natural remedies help to retain water and electrolytes, preventing dehydration and providing relief from the symptoms. However, they are insufficient for curing any serious underlying conditions causing the diarrhea. BRAT diet (Banana, Rice, Applesauce, Toast) is commonly recommended. One should opt for whole wheat toast (without butter) and brown rice for better results. Additionally, it is advisable to eat starchy foods to provide the body with vitamins and minerals essential during this time. B) Pharmacological Treatment i) Imodium (FDA pregnancy category B; to be used only for 24 hours after 12 weeks of gestation), ii) Polycarbophil (FDA pregnancy category C), iii) Kaopectate (kaolin-and-pectin), iv)Parepectolin (not classified by FDA; not recommended unless benefits outweigh potential risks).
Conclusion
Increased levels of female sex hormones during prenatal period of pregnancy cause alterations of gastrointestinal motility, and this concept explains, why gastrointestinal symptoms such as, nausea, vomiting, heartburn, diarrhea and constipation are extremely more common during pregnancy. So the main risk factors of these symptoms need to be excluded in severe cases and in patients with alarm symptoms. On the other hand, avoidance of precipitating factors and dietary changes are the first line therapeutic steps to be recommended in patients with mild symptoms. If symptoms do not respond adequately, drug therapy is often warranted to improve quality of life and to prevent complications. Conflict of interest: None. Disclaimer: Nil.
